
2. Unit 2- Cells: Structure and Function, 
Specialization and Homeostasis, Matter and Energy 
Transformation (Life Science) Copied from: Biology 
H/Lab (5.0) (Life Science), Copied on: 12/15/21
Content Area: Science
Course(s): Biology H/Lab
Time Period: OctNov
Length: 40 Days
Status: Published

Title Section
Department of Curriculum and Instruction
 

Belleville Public Schools

Curriculum Guide

 

 

 

Biology H, High School
Cells: Structure and Function, Specialization and 
Homeostasis, Matter and Energy Transformation
Belleville Board of Education

56 Ralph Street

Belleville, NJ 07109



 

 

Prepared by:  PVincent A. Orrei

 

Dr. Richard Tomko, Ph.D., M.J., Superintendent of Schools

Ms. LucyAnn Demikoff, Director of Curriculum and Instruction K-12

Mr. Joseph Lepo, Director of Secondary Education 

 

Board Approved: September 23, 2019 

 

 

 

Unit Overview
   Students formulate an answer to the question “How do the structures of organisms enable life’s functions?” 
Students investigate explanations for the structure and functions of cells as the basic unit of life, of 
hierarchical organization of interacting organ systems, and of the role of specialized cells for maintenance and 
growth. The crosscutting concepts of structure and function, matter and energy, and systems and system 
models are called out as organizing concepts for the disciplinary core ideas. Students use critical reading, 
modeling, and conducting investigations. Students also use the science and engineering practices to 
demonstrate understanding of the disciplinary core ideas. 

   In this unit of study, students construct explanations for the role of energy in the cycling of matter in 
organisms and ecosystems. They apply mathematical concepts to develop evidence to support explanations of 
the interactions of photosynthesis and cellular respiration, and they will develop models to communicate these 
explanations. Students also understand organisms’ interactions with each other and their physical environment 
and how organisms obtain resources. Students utilize the crosscutting concepts of matter and energy and 
systems, and system models to make sense of ecosystem dynamics. Students are expected to use students 
construct explanations for the role of energy in the cycling of matter in organisms and ecosystems. They apply 
mathematical concepts to develop evidence to support explanations as they demonstrate their understanding of 
the disciplinary core ideas.

 

 

 



 

Enduring Understanding
• A cell's structure is adapted to its function. Millions of cells work together to maintain the functions 

necessary for life. 
• Plants and other autotrophs, harness energy from the sun using the pigment chlorophyll. This process is 

called photosynthesis.
• Organisms that are heterotrophs, must consume other organisms in order to gain energy for life 

processes.
• A cell produces a new cell, by splitting into two, after following the steps of mitosis.

Essential Questions
 

 

• How do the structures of organisms enable life’s functions?  
• How do the unique properties of the four groups of organic compounds support the essential processes 

of life? 
• How are the unique specializations found among cells able to promote and enable the specific function 

of various cell types?   
• How are materials imported and exported from cells in order to maintain cellular homeostasis?
• How is energy harnessed, converted , and utilized in living systems?
• How do the laws of chemistry govern biological structure and function?
• Why do astrobiologists look for water on planets and not oxygen when they search for life on other 

planets?
• How can the process of photosynthesis and respiration in a cell impact ALL of Earth’s systems?

 

 

Exit Skills
 

• Utilize a microscope to identify a variety of cell structures and cell types. 
• Identify the functions of the major organelles of the cell.
• Recognize photosynthesis as an anabolic process.



• Summarize the process of photosynthesis.
• Design an experiment to investigate the factors which affect the rate of photosynthesis. 
• Evaluate the importance of photosynthesis to living systems.
• Recognize Cell Respiration as a catabolic process
• Design an experiment to investigate the factors that influence the rate of respiration.
• Explain how an egg is fertilized and eventually develops into an organism

New Jersey Student Learning Standards (NJSLS-S)

Interdisciplinary Connections

MA.K-12.4 Model with mathematics. 

MA.F-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 
simple cases and using technology for more complicated cases. 

LA.RST.11-12.1 Accurately cite strong and thorough evidence from the text to support analysis of science 
and technical texts, attending to precise details for explanations or descriptions. 

MA.F-BF.A.1 Write a function that describes a relationship between two quantities. 

LA.WHST.11-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 
procedures/experiments, or technical processes. 

LA.WHST.11-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach, focusing on addressing what is most significant for a specific 
purpose and audience. 

LA.WHST.11-12.7 Conduct short as well as more sustained research projects to answer a question (including 
a self-generated question) or solve a problem; narrow or broaden the inquiry when 
appropriate; synthesize multiple sources on the subject, demonstrating understanding of 
the subject under investigation. 

LA.WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using 
advanced searches effectively; assess the strengths and limitations of each source in terms 
of the specific task, purpose, and audience; integrate information into the text selectively 
to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and 
following a standard format for citation. 

LA.WHST.11-12.9 Draw evidence from informational texts to support analysis, reflection, and research. 

LA.SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive 
elements) in presentations to enhance understanding of findings, reasoning, and evidence 
and to add interest. 

CS.9-12.8.2.12.ETW.1 Evaluate ethical considerations regarding the sustainability of environmental resources 
that are used for the design, creation, and maintenance of a chosen product. 

CS.9-12.8.2.12.ETW.2 Synthesize and analyze data collected to monitor the effects of a technological product or 
system on the environment. 

CS.9-12.8.2.12.ETW.3 Identify a complex, global environmental or climate change issue, develop a systemic plan 
of investigation, and propose an innovative sustainable solution. 



CS.9-12.8.2.12.ITH.1 Analyze a product to determine the impact that economic, political, social, and/or cultural 
factors have had on its design, including its design constraints. 

CS.9-12.8.2.12.ITH.2 Propose an innovation to meet future demands supported by an analysis of the potential 
costs, benefits, trade-offs, and risks related to the use of the innovation. 

CS.9-12.8.2.12.ITH.3 Analyze the impact that globalization, social media, and access to open source 
technologies has had on innovation and on a society’s economy, politics, and culture. 

CS.9-12.ETW Effects of Technology on the Natural World 

CS.9-12.ITH Interaction of Technology and Humans 

Changes caused by the introduction and use of a new technology can range from gradual 
to rapid and from subtle to obvious, and can change over time. These changes may vary 
from society to society as a result of differences in a society’s economy, politics, and 
culture. 

Development and modification of any technological system needs to take into account 
how the operation of the system will affect natural resources and ecosystems. Impacts of 
technological systems on the environment need to be monitored and must inform 
decision-making. Many technologies have been designed to have a positive impact on the 
environment and to monitor environmental change over time. 

Decisions to develop new technology are driven by societal and cultural opinions and 
demands that differ from culture to culture. 

Learning Objectives
Students who understand the concepts are able to:

• Construct an explanation for how the structure of DNA determines the structure of proteins, which carry out 
the essential functions of life through systems of specialized cells.

• Develop and use a model based on evidence to illustrate hierarchical organization of interacting systems that 
provide specific functions within multicellular organism.

• Develop and use a model based on evidence to illustrate the flow of matter and energy within and between 
systems of an organism at different scales.

• Plan and conduct an investigation individually and collaboratively to produce evidence that feedback 
mechanisms (negative and positive) maintain homeostasis.

• In the planning of the investigation, decide on the types, amount, and accuracy of the data needed to produce 
reliable measurements, consider limitations on the precision of the data, and refine the design accordingly.

• Use a model based on evidence to illustrate the role of cellular division (mitosis) and differentiation in 
producing and maintaining complex organisms.

• Use a model to illustrate the role of cellular division and differentiation in terms of energy, matter, and 
information flows within and between systems of cells/organisms.

• Research and present the contribution of African-American biologists to science and society
• Research and present the contribution of LGBTQ+ biologists to science and society
• Research and present the effect of the Holocaust on life science
• Discuss the effect of global climate change on Earth’s environment

 



 

Action Verbs: Below are examples of action verbs associated with each level of the Revised Bloom's Taxonomy.

Remember Understand Apply Analyze Evaluate Create
Choose
Describe
Define
Label
List
Locate
Match
Memorize
Name
Omit
Recite
Select
State
Count 
Draw
Outline
Point
Quote
Recall
Recognize
Repeat
Reproduce

Classify
Defend
Demonstrate
Distinguish
Explain
Express
Extend
Give Examples
Illustrate
Indicate
Interrelate
Interpret
Infer
Match
Paraphrase
Represent
Restate
Rewrite
Select
Show
Summarize
Tell
Translate
Associate
Compute
Convert
Discuss
Estimate
Extrapolate
Generalize
Predict

Choose
Dramatize
Explain
Generalize
Judge
Organize
Paint
Prepare
Produce
Select
Show
Sketch
Solve
Use
Add
Calculate
Change
Classify
Complete
Compute
Discover
Divide
Examine
Graph
Interpolate
Manipulate
Modify
Operate
Subtract

Categorize
Classify
Compare
Differentiate
Distinguish
Identify
Infer
Point out
Select
Subdivide
Survey
Arrange
Breakdown
Combine
Detect
Diagram
Discriminate
Illustrate
Outline
Point out
Separate

Appraise
Judge
Criticize
Defend
Compare
Assess
Conclude
Contrast
Critique
Determine
Grade
Justify
Measure
Rank
Rate
Support 
Test

Combine
Compose
Construct
Design
Develop
Formulate
Hypothesize
Invent
Make
Originate
Organize
Plan
Produce
Role Play
Drive
Devise
Generate
Integrate
Prescribe
Propose
Reconstruct
Revise
Rewrite
Transform
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wm2gAeJRFRTYShPUdCdsley1ZQqbI9HRHZJYUvF9lApM5gqRLW/SnCM2e4TUmX5N2aGigjbU6YKYmGVWZBIRCUVRup
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N44aLiMuYZlyTyZir2PaoBJClqVFmIJaQSCYM4xHhMRWJq4PaqiShCmPBLNhQ5YDWR0onQXLg55K9jlmWnIhFRw9ENaIq
B2iIuHvL8JKtVz11VJgoaq+DlUFxY5cU9mHT44hKu4zwjyoHqA/PTpbsoN0RWWhPh2lMlU0AZIlirU1se3rK9dVyfE2jDKjl+Kp
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Aeoey6WQdHwg2hBhOFqaRMCRXpKIkOLbrmS6ry5RRxOf6nogyo5fj/L6yFfBwnJkq4MNymAbOCn2cpoLG1DsioZwkQ0kyye
yi/dFjlEMUlHl2a1P70y5YlxVF/h8hzUXDb4OESJw+Yh5VmfWy2Bzys3jkcpF121yaEfUwtSVw7EZPL+rrdOtbuXsdeVdgtEexlKfJ
IqlwSGGf5ACtosolfiDjCAiKOMMdEECoR5gDQICQhoAAytwHAwkqLEVUBZCHiAHGEM1KLeYBTXkuzTl+rprb9r9CSXe9k/
dP3s+6YaZT6UhWPHHNFuOZCax1bL2L3q+f9Glpz/3KU4x8fZUAtxz8wvmAOSWo5ny9EcV7qyPricpu8ZdaKLyvRZTd9e9OE
mUutQx2fPrqWEpf7dUDrUMRhns9BS2DJohfhxtE+vymFZi2e7s5OvKbVL+xUsd2uh+Bxiqa2dmh/OqjwK6MO0kpKtm4zV7N00I
i9rlO/Zumfr7tcJRfBLmgA4in1z+qmhCr3HBNpwRJmVBUiHgAKIA8hB5CHkOUCEoQ0hHwoJBZHA8gAZAAyhDhEPIAsQHw
wwFZtBLCANgXNtAVsQhRjBg1fAfj5ap+y+3JolwbPfis0phITSZliXHOulLZ2El/4G5svz88pxz8wyoBajn9gFCWX1qvIWKcFqx4i
wrrcZcnPhMm89YX3+aUDMzy8U8WWPG3tsIQC+vRxGIPxJrH49KuklmklTv4O/VIr9ppS3Nt98uT1WRa5o49eJajv0NHfidvY4Y
cDDOp10PpE0yemDkT9lYefB3aPMCt8ppc9zb5KhIVFSkc3iw0zUAIgEBYhoCGgKbhiAYkGWAZQhEgOhXQoZDnAAsgCyEIs
AkABZCkkZ2wVYhFCBhAH6ZJCQioB4RBzhHlKfDOpsJ9dsOdid+7/wvhfWXFpwo1N+yMibUMO5ZoxLYWOopJqqwPUuAyo
5fjvRxlQy/EPjiTJR3FeqZgJ6wOgvHti1taSNmgmfqbRh8CSNK9fF/SrjD46un+W8BsfpH1ac+gH2Z+eua4zti2d/eIDZMnn+qiGD6n
4Hnpq/ovIszpyAt0STlnyv/aNLmHuC398BlxybYln2oCJtLDnBunYVyyyYiKDgAahxdGUp9oNMFW2PzUA1GIkyMRKAIsQMoR
TGIZYuHehLIcMMA8wDRANMQOEQyIgYpgIJ3GyWWKXDCi5kohKwodl5ouYyrRF8ZTNM42oZtxwpjGRhEqpoihK4qQEWc
tRjv9ulAG1HP+YyOcLkUmMSrjf48gNHp5udQk660DkRob5gOR4YYi4D4QlvMSJft2d1EGgf5P1872OBZYgWQk5LmG9aYtOJj
P2CZ+/QQlOW+Qr6bRBtOijSzNa7B+M48o+a7egXpIWpsJwlZSwbffwiV36T6rcJbLs0zoSU6YxtQxVcmYY1YxqjATGEkGOkch
8B7XSeRMXTFKQUd7Oc6XSMBWrqBDlCyYqpEwUUPuw8GmzvhazKVGM6jSNTGSIWIgoIBxQDqhATCJWlBOnZHd4Zw7
hrg3JOjpJlFkTI6oCKCBWhGrbPptKpVJPRAGJwEwTFiFqa8+cCx1HSRKX0bQc/5goA2o5/lsR5ws6ipWKuTCMGSkTIRMHMx7
SRMiTlrDMHZ4Oy68WVUgl5M9BmkMdW+904h3XxCJ03u948ZHGrzIST1WLWSoldRJca3jEVZK6GmVCXJ9G+z/dabpKnq8
Qxl7uOj0wpknWe2pn1xAPCN3Bl+R4S3DXpcH9FYlbWGCmbXbX5XVRdiI2x4uxSNGUSIg5JhJChgBDkFs/By1iExWifEHoeCh
Ef/7rR7vefOuJ7Tvu3HLX1ZdfveaiVSuWLr94ybJVyy/rbuvZfMvmZ5/b+UkuJ5MCxAJCBgGDkFlGCyCDWEAsMJYIidByX6ow
EQBQgBgkHFEJiQCElyTS/bQ2wAK4J1hCIhGTgIjiaB1qINFW6JRmrYs9uHZXGlJtEyT2gyjVhEohTBznk0MMor+sP6tyfE2jDKj
lKI0vvovkC/4UrjjJK224GmaS51n8DGs+sdM9h9FTDyAd2Dh9kG9i4NNNu43/RruZU8b6Lzq4dc/9eqQ7Qoum/rQ1Kmyji8FMk4z
D+eNRD62tEq9MeyhVddunoCsimpn8WZdg5hk7wGyyqfss/3q6EyQZTvjX3zdScFnT4qdw4xRGFmxK1EYA8xAyAkSIeSjV62+8
9dAjv/zBD37YcsnqRTPmnlHZfOZpdRec3NB+YvM1p82+dcKiH1Wd++PqCzZOWHz92DM7R0xecNy4uXXNv3jol8TEiAgMaA
BogFiqSIIMYDEEiNUA5wC13TiWy6YJYSwg4nYd4ADVfwKIBFmfa4iFg1WrgXKFYbtKQFgQTwVNMpt+m8BHKeOPIbEdRJ
rLiAstldEmsa03+WG//GVfpnL876MMqOUoib95w7CQGsV5LiPEJKLSgpC9MSHfpnW4qCebm12sSpZAmsObEiBBWZekD1cO
onzsdJ/ocNevGvrPfaWP/9EOsYZVHO1IVEvsPIMIKiImi3vwa5k+uSSePqiYTKbKWu2nOCdMamXgHRuTMRWG8OL+HRXO+
NZwpa5Xa0SehxEkEmKRdnZmTSm2MZRkNg5Wi4SwgFQiKjFkTJrNd95Tf8LYpSfU9pw8bdNp8x+sWf500+rfN7Ttru8YaFq7r6
FnX0P3gdquP9X2/LF5/b6mdfsmrds1ufPO8YunfuuU639wE5YahCRHeQ7zwQAPBTgXkhDQELIgJLba6lpugpAAyEJILb5aJbBtv
7EpX9t74zpz0gcWtmTrIDZjrgJhYZPMAHFrZQypSr2IbTuWNVMkErv2XKYgEhhLu/7gwggVaZOUJ82V478UZUAtR0l8AaDm
83kTJ9okTGhrQI+opiJhMsGeutKBU4mOBrMIsyhLjRqn8fElM8SbjG35hMsPO6R06Ohng0torv+/Dnf9xKkDOQecRBjMFRF+z2t
EeOx/IrFdj8NhEjNdwoz9jxv2EV5heBi4el5FJRjsX0MfmJGnPHIEzk8s+/iKMxMle23BcP969/aM4QlIBJTqk6FwXv30W8Yv6p2xf
t+kdQeaLj/YuO5gTfe7VR3v1vcMNHbtqWt9u2ZNX13bgdr2g3Wd71S17qlu76/rHpi0buuUVU1HnvLATx/mJslBkgNkKIeDMKW
h0KuwBoDmIAkQzUECCEdMQipCxAJABwM8GOChkNjfhxDxEDKSVWTdA9mDh8yaS9izBii1hkBY2MZW5GbkZWSdZG4S
zowCM42pxlhTFlEWERZlyZLIKpiSMq6W4/8gyoBajtLIZx7kRVtd6/kuI+tHT0QMmCEywTwqSYQeim1UpFPMfM936o3w9Fmp
nz71X/Q7Sv2HzywdCDnQwp7+yMGz73Bb7Mlh0u3BHjDhERueXLU1SIdDJch6KLH267g+kS1aI3FjDZVI5gP1t7p3Ss7dXZASk
HbI6i9BHJravKvLCQPXxGKBx+pvEQsoH8R02Rln33jKnP5Ja9+uaHmnuq23pu2VypWPjFly/XGTVx0+4YJvjz73P0+95LsT1h5V
9/CoRW/UXLancs3eytb+irbeKd23TzhryqlVf3z/r4xIjDgAFEIGsnqqI5ohpAEgASA5QELEAGYhogAzAFkuwEFInPw4TVOTVCo
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enyg3XdB+q699d1DzT29E3u2jW5fda3T33gwZ9zHX308WcLG6bfVrFkd1P37prWt5s6dlRfPP3wkTue3SlVjG1mJSRBiJmOr+xZv
+zYmndmbNhb3fF2ddvbjZ3tx086d9E5AaYAUhgSGJIAUmaSZ3c8P/eoCc/Vr95T2dZX3dZf2/5Q1XlTR1b19x3kIsphHhKhk8LvX
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ws+1FN77wdUK2IDEqE2R3FV9btjp21NPXFka0nu5gObF2btSDp1oKC4KLtkT8rNouxrKRt3+gXMa27rglQxE9kCqFXEImBWS
Fau2hy1aufB3LuHMm7tT79+IOf2gcybx/PLjheUHdteVpRTfDiv+LOMi59lnd+ZeCZz09G45R/FLCtcMSdpQXBUmP8Gb89FJt/Z3
/38O1NtgMjGcBUz1Q0eo2lW+O8tn/5h/Um4TrgNElUyPBEhB1hxLwv/nqdjtMKG2lUVIXf/0wy4BVjD1IaoLrliAGQJvYBJSFwf
DqgCiAKoAqgCmQaZCqgqum4IXPccYGQqOzrM1fg1rBIZwWk2chvBjEbTCPjEIxLSF3YNRJEMEi+WJcgMopkEmQioCChA3
EA+EckiUkTIJMgQlkWJQEApljGREeYQyRAyQSJWiYlQhly3Yt5nlgYsAMk2Puxk+jDEigiZ6/dHHEAmSsQgD7vvEowXCIBKI
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LsAwwJ0zt7RtY6jfrm4At9XMKnwdkNARlPp2dveKV6Xt379fsTowVQnWCVSoxzT6855PPYsYH/bEwvz4457lvRmNYzq6Jc5b
OXmAFBGBZ0YaKDhwJenNq8cLM5tD8Gr+MP0wpfwRnnJ++estfp4a/8/7cyR7zXpkY+W9Tr3pvfB6SUWNK+z08Z/vkhSHTfG
obmlXVjpErqcadq2pkuRv3GW76kjsOiDOdMd2Y+sJRd1SuXISR1pZQlVKdMYcsO0YAWGdMU1Tbv8uvGXoJqP+Segmo/8oadj
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ZivztDhPS7OkeH2OO3eteOry/KnL82evF89dn79R5L8+d/N3H/Wvet7ykG7LS1t+5/Tsd7oOen2HXI5BFx4L2Af91kEHEu10f95hH
8FMvR22kU7biA9PePBEBz7sgeNWKEKAUT82GMQTXijkBvq7rMMeMOS0DHihmA+OuqGQCwy74IgbG/RaR4LO/W4s4cEG
cUsINvU6kSjavo8w9aNtffDmPswSwaGoE451Wvf74KFO6+c+fNAOhjBjrxeLY5t3O039LjhqfPUj26a+oCWBtu61mQZ8UBzavNc
Nx960Dm9Dop1I1AuFsfa9HijSiQ36oBjy2md+y4AfjjjBPk/b3qAl7ERiNnNfp7m/A4s7TQMdpr43nPt92KAdiHitI1441mkKdwNRH
xSFX/vECYU6kJjH1OcEBvxo1Gre6zH2eo29HXCkG4t32wc77Imnn/NvbHOevjh78uL0yYvTZ67MnL08c+HK3PlLM2cvTp+9Un
zn49B9DzwGNT55oAXP6PCsDs824Uc0YKaJyBqsk6tdOR2WVoOjSnNSjyS1YFJlyaiBrBrMauG8HsnokKwey2iRnA7LatFxPZH
VoGMKIKdFk42mI49uzimACQ183IDnlFBSYRlVmrI6uKDHslo4p0dzOiSlBjM6OK2FxlSWpBrI6pGU2pzRALK4jinMKaUlq4bT
KiirRXN6LKNBsho4r4HGdWhODWU1UEYLjjdhBQNaMGA5HZZRowWDLaPGcmosp0Yn9MS4Hp9stk8Y7BMGx7EWx2SzL
a9Fs2o4p0UnW+zjqx1pDZpVQgUtPq6X2+Lsk82OrBbPaWXrEza12pnTYZPN9olmR67JNmGwfdXizuuItAY9ZrAfb3FNrHVn19
hT65yJDbZO3StrHlDf+8OfPfq4ytu1IzP+xYXLt27cLl2/OXfz1lyxxJIkXyrSJXnNW+aoMi+bgeW7qSyrctiGInmWrZA0f2fZy5EUV
yqzFCUwy34lYfnzt1yBzohFhueqiyxXOfr5GGqGn1r75Cef7BWqS9Wl+h+++ve1j2jebHzpb0/1fNvS8a3ee07nO70u2PPQkxuffu7c5
csL1SWG5Bn58zoj8pTIlnlpsf67370D3Gf44omOr3WebzTur1f7w6rNr6nXXLx0TZIW5E51lq2wTIXnqixX4dgKQ4scW+H5Gs9V
BabCc8t7XXk8XZ6tGZFiJV5aYGWDkijPpguCuCBjHwSxUqnU/jFPqn/Xgrps512G9MrfLS7VpcrC9z5VybzKZeG8q6acuMBLi7y
0xPAy+77G8AvyV1lQaaFK8RW541M+jdAsX+LEMruwUKtfu3pj90DETFhhmy1x8PB0kawu1Rm+SrE1kqlQrMSyNUaoXL55w
wxbG1Zs6LR/+v62zLudqQ+2Jj/oGXvbN/q2b/S3gYS28akdb74lLtbnael2SV638kWaL5LsXJmZK9F8ZWG6SO7c9dnqtc8/9ljzE6v
bodZfuYD3/OAHfmBn2wve1YZXNNqnLIjjaKrASos0v1AkhTItlmiRpMVimZ0rsSVKLNGVeVKaJ6VZUpylpCJTKTNSkRTmS3
JvjCA3ft8oMldm6cvT7IWb7Jkr9LeX6RNXycuz7F8vXHvro4H1L9sfM4DrX/wl6hx02fZbgZgVTTjtQ0HHkKd9rwcMu7EobNrT5
T4ge3G3Og84oLAVCHmwQTcadyIJOxx3AFGHJWoHwk5gwGna5zT1dmIJom0f2rqP2LLXBYWtlgF4S6/VFOmwfU7Ag1Z8CD
cPoEDYSQz78GHMFCFMAw5TBNvcb4XiViDqw0aQ9j6wtZdoG7CiUay9l9i0x4MNWc3hbvyAF0nYgYgfGQziw04w2u053GEb
8eNDXjjuR+MO816naXcAjTnRGAGFfUiE2LLHbtznNfcFrXEvFvFiUetre/Ate11wyA+GAkB/0Nzna9+znUj04LEAFLYa93qhiN8
c8lhCeHuvF4j6wIjduK8DiXVah92WkAvo3+bav9Ux7LWEuq0HuoiR1z37n3nW32ru+PbMzZPnb584d+vkhdunL02fuzp/5uLMmQ
vTpy/N//qdT3/4o5/BiqcOPeEY0+M5g7XQbB3VI2M6ZHKNc7zJltOhSaV5TGFOa4GjiraUypzTwmk1mNFAGS2U0oBjaos8GuZ
UyIQWz2uwlALOqtHkSnNqZXtWYc6roawGyeuIlBJMq6C8Ac03oWNKc1oFpBVgQYelVOCYwpJUWVKq5a8phSWlAMaUliM
KY0oDplRAWoVktVhWBWXUYEYNpTXgqMJ0VGFKqoGjClNKg4ypgFGlOakGUxooo0HzOmJcLy+W4XEDntNiOS2W12M5
HZJRA+NaJKeCClq0oMPHGqGUEp40EDk1Mq7DCxqsoMUm9MSkwZ5XEzkNkVLA43rbZJMjq0ILaqxgsGb11qwGL2iJKYN9
Sm/9ao1rvMlaaHbkWxxTaz2TG/yJ9fYdq43PPNxy74/uf2yFAiWcx7/68/Q8c/126eqt4q3bZarMUzRfKtNkiaLLbJnkihRPUcslcXfU
VGDoCk2JNCXIjMNyiZEHwbvc4GX1vWNooihhrkgXywzDStXFOiPVZkmWZiuisPDvf/rr88pVb6144a+/6Pna4Duj95/W+07ovC
fXd5l/rO7v66vX6wwpMCRfoliS5llaZMqCyC+cu3T9iZVNH2navl3f9bcm32mD//TawOsPbwBeaaVonmMlnpV4tsIyFYauUJRIUQ
LHSBxbEfjl4ClHiSxT4dgqy0gMK9F3wjZyJznLVQRxgedrLFe9e0zlhKog1ji+wrCiIP6Xhpp/CJrS37WgLj/uZGPuqKlYWeSFGi8u
CNKiIC0wcpz5zq1U3s1y4oJQWZIL2mQppdgqKyxy4hLDL8gkB5KTSE4i5WUvK9GURPM1oV7fGxowrFqnNTzT+oq37UWPW
vXE08+81BeJlVme5itlWqKYGsNUylSFEeuUuPDLt9556Gd6sHXHBzvSOztHdwYPftB19F3f2HtdY174nYd+ruvY/mZZkBi+Ol8
SymStSElFhi/TIsXWipRQZgSpVr89Vz7w+Zivc/tLrxp/8dym557b/NxzrSDi/M17u774y9+Ear2yUJf3umW6UiRFkq6UKRkjzM+X
+RItFilpnpTkevC5MjtX4ubLfJEUi6Q4VxZuF4Vrs9y5a/Nnr82fuVY8eWX+5JXS5SJ38vrM7vjRZza7fqZ8bfUvtlrtI07igB0f9NkPut
AhzDiAG/v9SCIARbvhIY8p7LKEgsSQF4q6oUjAMUIAA24kbrOErOYB3NTnhMJeKOqxhHxo1AX241s+8UD9HiiEb/6sA4132
UZ8RAIDQ20bP7XDCSsQxcGoEx8iLKH2Vz4izCE/MWI3h82vfGI1heC2PmhLrwuJE+aQDYwQ5hDe3k+Y+rxAaCs+6DT2Wls/
CwJRe3uvEwj50IQdDNnBEGEZIICQC437iSEfEu90jQRssV/7DgfxwaBzf4CId6ChIBpxm/sIY5+fGPHZhrutQx4w5LAMBPFBj7k
ff+1j5OX3XVs+C1oG3O29mHFPAI9vRRI91mEHFOqEop2WcBcUf8N+MGiJudv6g2C0C0u4Tb0BMBJABzvRwW4iamiCNpsD
X5++cfL8zMnzM6cuzpy6dPvUxdvnr85duDJ/6Qb90d7BH/34AfPj60fWEKN67KgKTGuRTBOe1EBZnRzoxDJaaExpHlMYR1e0Z
ZVgXg3n1EhGA48qLCk1mFRa0kogowCyjUC6wZxaacqqoKQCSDaa0wpTRmnKqCxZLZrTEXk9PtZoGVOYUipLWg3mNHBB
jeQ1SE4N5XVISmlKKc1ZDZTTwFkVnNcgSZUl34QVmrCsBs6q4awGLejQtAoYU5qPNLSPKs2HG9pSaiCjQ440WsaUYEoDJd
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eIqRaFYiKYHnK6AJfO2nyr8+13le7znV5P2T1vGl3n6iyfftE12Wn2p3f/RxbaleZsQyw5cYnqJ4iuJpqXp7vgy+asLvXfWnDYGzLY
Gzho6LTYGv1nk2/vNjn+z6qFars5TAkDxVYqkyx1CCfEDl2ArDShwrcazEcFKZlxiuwjEV+ZJKsyLDSrxQZbnvzEosV2O5Ki9UB
XFBFGvinYF1OWAjfedSWlpa/EegKf0jCOryY2FxScbzMnyVEWqsuEDfoSB9nyw4X2bLtHCnQ6bKCneTqbXvKmXkGAy7fC6
VNZhlF6Xa4q/ffveBR1Y58A/efuPop7+a/OT1iZ07jsDtOx5+xBDc9ssyJ1JchaYrFMWXqWqRrs0xIlOt7QvHf3pf4/PrsJ3dB3Z2HX
wvcPQd1+e/te/fGfx8h3ffQw+3tFvQa7emWWlhtijOlaUixVO0WCoLRVLuSuNLFMuLNam2WKa5eZK5NVe6PU+KC/VqvS5U6n
f6zCWarZRJXn6WKH62xM6X+RIplmipSItyC9tciZ4rs/MkP1vi58riTFm8NkOfuzF/9lrx7FXyzBX63A324ix76sZs3/7kq2CgcTX4w
ua3ESLuth/ssO8P2vc7wJif2O/Fhm2WiBcZ6sD3u4Co2xR2mEM2JOrAE1Yoghr3QZt3E0DIhSTslhDW1uuEIj3OA34k4mzfs8M54
kNCPjQasA55oLDT1NuFxzvxRMA2hAEDHtdBt2M/2N4LtO7uwAbbX/nYYen3gRE7GLYZewP4iB2MEOZQBzbkhCIEONBBD
AWxBNG+z2nq97Tt67aEg8YBe+tnLlMv8vL7zrY9nVjcsWWvfdNuj2nAaRrwQDEPEg84RlzQQAfQ7zfu88HhoHO42zHkNu7x
WvrcQMiFxL3EMG7qC+AJHxJHWvd22g8ErEO29l6Xqa8DjOwg9geRuN8x7AD6PJt2+8EBvzXuadvTA4UD4ICrbW8ADLuN/V
4w5IPDASTyhnN/Fz7YicS70IGnnnZtNnd8e/bWN2dunTw/ffLC7VMXb5+/Nn/uyszp8zcu3aA+3DP44588aHpsXbwZHtVjo2owb8
Cm1rgyWiSpBNNqeLwJz+uRrBbOauCMEsqpsUmDPatGx5Rg1oBn9VjBQGQ1UFYFpBvN6UZTsqE9rQYyWmi0sT2pMGZU5q
TCOKawHF5pzGiQvBbNaqCMGsxpoHEdOq7FCho4p7Lk1JasBkgqTAUNnFPCWSWUUlmyejijhXI6OKcCs0og2WjOauG0Gjza
YDzS0D6mBEYbLVktklJBo41gSglmNFBGA4wpjEcV7Sm1uaBD81o0r0XyWiSnwzIaOK/DsxqsoLOO621ZDTbZYs/qsIwOzenx
vA7L64msFs9q8IkmR15nm1rlzuutaQ062eycMNgnDY5jBvsxvXVKix3T4sd11nEVNqWxHtPbJ3W2ySbHRItD/oH5JuvEalfBYJts
chTWefbpzD7VCy0PKH/yo/vUupbf/P7dk2evzsyw0zdLMzeLpRJTKrHlIkPNM+X5Zdo+WWaoMreMzid5iuQpkmNokWOX5Yq
mZAOtuJxhZQSGERlGlEWXYys8V5HVl5bjNFIlGh9s+clDbzz05J/XeSbX2Jw/0AbuW/3Hdb6T6wIdP1+7rSO4WK8zZa5cZssUx
5S5hVr91LXrrz77CnSvYfIp/zdN3m/0nhN675lVgX97+LlfKJuv3rrNcxWZdEjSPMtXJGlBkhZpvkpyIs0IPCMJtCgKNU5YYLkqy1
aWmyuXSYQSy0m8UJUDNoK4KIqLnFDl+CrPVThG5PmqINYEaYGXFlhxQaouLi7W6/8IWlqv1/8RBFVe5S8uLvFCheOrgvifA
A53HbyyKffuhG+RyyEAACAASURBVHoXycsKNZIRZ+apuzxeetl5VP3P0dKKWF96/bdvPfygvsu5d9cb4+9tTb3bPfbBjsI728YI
82/u/5n6lTbzHMVSnETTFZLi58r0bJmeo7k5WhCW6snxqXVrnn2qZcuvg4l3OlPv+I686/v8veDRD7dl3u4Zbta8uObJ5/5w4huhXi/
RYqnIlUh2nmTKFEfSPEnyJCUWyzxJiQwrkYxA8RIjVUhWICmBpiXZh1yihBLJl0iuVObmi/RciZWdR0VaLFJiabneXCIZscSI85
R4uyTemOcv3iRPXZ49dbV04sr8t5dnz99mT12ne4dyr1o6GlYjT774K5cz0ek/5Hfvt6OxoHVkm+eICx3stB/yQAkPPmxHBwkgYj
NHnHDMBkWcSBxp3eMwh3BjnxOL43DUiQ250cEO64gXTwQdIz40EsSiPigcwAfdcMKLDcOte9BNnwXR2DbbSLdtxAnHcD
AU9B124QkPHPVBEQ8+7DT3b7UOO4ABl7mvy3bQZx3x4cNd6JAbCLvhcA825N2yz9G+r8MSdbUP2Nv7/ZboNnTIaw7hW3Y
H8cTrroNBKOre0tsFRDuhuMc84IYiPusg1rZnKzbYDUW8YJ8HDeOtn/jNkQCUcIIDHbZYwJFwgf0uS6QD2W81DmDt/TZLGN
m81wvHu7DBLijWAUWDrv12c6/ztU978ESXbbDD3LcdjQTAvk4o1IPFtuKDHWC/D+jbbh/cYR/uwhJdaHybLfbii8FXWl3fnrl55t
Lc+avF0xenz16ZOXd15uzl26fOXT97pbgndPC++x+FlU/tX2sdX+cZX+XIaJCUBk6poZwWkzteMhowo1pmB+Z0RMFgy+jwpAb
JNBP5FmuhyZrVwVkdnFJZkgrzmMI4qmgfVZrSGiClNCcVxrFG05GVbRktlFaDKaUlrQRTjZa0AshrkORKU0ZhTje2Z1Xm0RW
b0wpzXg3lVHBOCY8pzUcVpqQKyCrBnMKSWmlMNprTaiCltqQ1YEYHZ7VoWg0nlWBajeS0WF6H5HVIVgOONbaPKY0ZH
TTeZM3r8bQGzurluhs812Qr6G1ZNZbT4ONN9rQWyejQnAHP6fGMBklr0ILBltMReb01q8WzWny82VYwEBPNjoLWWtDgxwz
WP63zHNNjExr0mMF2vNl5rNmZUaF5HTHZ5JjQW6c02HEt/kWLo2Agppodx5ucX7a48k22zHp39AmiQ/eS6p5Hf3jv/RteeHXn
+3suXrgxN03evDE/PUPOlTiSEqkyR5ZY2eNzN5xKkTzLiPK+l6EFhhZYRqLu2JRIiqMonmFFXqjyfIVjJZYRGVqQp8PliZYWS
UaoLNSPjCVXN6hfvVfx9I8eVT34SOsD2sIa16m1nWGN8Yn7Vx5KJWuL9Wp1aUFa4jhpLJN/Xr8B/7HhD08G/tbs/VrnPq3xnFjt
TxjAVf/nfaFITFhcohmxVqvXFuoUI1y7OXPizPm/nT57Y67EcFJ9sS4I1TLN0awoMBLPLJMIGVZaNigJ8j21csf6u8BxVbm+huer
8u/P8RVeThsKNU6ocrz0XwmFf7/q+vcvqPX60uLiklSRL+dLkrTEiwucWOOEGi/HY4QFQVq6O6dy4oIsk3c2wFXZyis/aa5Gc7X
vuXZFhq/QfEVarL/9ye4HH2l50x/+cEfh9/4jO4Off/jLbId9r171fMPKpvd2fXJjdpbiRZKtkJRUpoUiycyTTJHiS3SlRIuVxfrFa9c2tlo
efWiDn/jk3a2H3w0e+qDr6AedyY96Uh+8efj5X2CPK1pGc4XaUr1U4ufLTIlmihRL0iJJVUlmYb4sFkmpTFeX17Y0O0uzsxRbpPh
5Uih+7zlf5suUOE8Ky+UwJD9P8mVKmi/zJUosM5VZSrpR5C9P0xduURduM+eu099epE5co/52dW4o98dWfPujmvbVG7oIe9Tr3
u9EY532gx3EiAuKe9FE0PW5FUm40UEPEvdgiQ7n/oD9oBuMdQLxrejwVut+R3tfBxL3obEO+7DbOmSDEzZLxIMm3HDMiU
Q77SNB2zBhGbCDsS7nETeSgFv3+vGhHudBp6W/Ex/qJEZsllCH84CbGPQi8YB1xI3EHeYBPxL1whGnud8FRZ1QzGYK+5AE
vmVPBxz1Wfrdxr3daMIPJ1zGsA+MOyxhH5wIwIN+bNAORdD2vT4sgbXu9iMxDxTxQBEfGPYDIXDTJx40vhUbDFr6fVAIa+
v1wcMeIOYCB7qIqBfoDYAhh7HfaYnh7QMeZNAJRGymvm7bgS5ivw+O9thGOonBHmKwB0tsw4cCUKQTjXXDkU7LQDcU/
a33yDY00WkZ2I7EupCIHw7tcH8egGKdaOj5Z31PPwd9c/r62ctzZy/Pnrs6d/7a3LmrM2cu3jp9/ubpS7Mf9yZ+et/DqPqZw0+60s22
Qoszq8PSOuSoCsg14ePNtpwezajBlMKSVAIpJZhUQTkDntEhSS2Y1kMZLZzXYSkVkFRa0mpwtNGUVoEpJTDaaBxtNI01mo6
uNKaUQLLBnNPAaRWQVJoLanRcg+VVSE4FpxqM8lY2qwLSStNog3GswVjQIFNN1qwWSarAjBrONoLZlZZMg3m0wTiqaD
+qah9TW9JaKKOF0yp4rNGSVABpNZRWgzktnNciGS2UVENJDZLTERkNmtEiKQ2Y0aIZLZbWElkNntVgWS2W1aIZPZrSwE
k1lNGiWQ2eVqFZLZ5WIzL4MK/HxputBYO1oLMWtMS4lpgyEBN6bFKHTemtBS2e1xBTzc5xg328yTbRbC/orJM66zEd8VWz
45jeerzFeazFNbXKeWy1e6LJkW92ZJ/xf7gaAFc8ofjJI/fe++BLrabwyOcXr03PzlDXr83OzJBkmSuXuNI8LRuAKXJ5icrQIk3xDC
3I798N1dzlP8j7XoYWly+UtHCXu8TQIstUWLZSpnmhuvTNidP/9s5773/4cfb4sZcVqw/qkbOrgifWB3//6AtrfvLYG796Kzo89NFn
nxHt0PM/avj9Yy/9+enukwbfSbXnpN53vtl/dBW27n/dH/QG+dpidak+VyKTY5lfbfsl+HL75lXPblFuaH18jXHtvyKbgQ8//vTkxQv
Vep3hJJrmGU6kaJ5hl1OzglAT+BrLirxQ5fgqw0kMW2XYyp2Wt+/A+uydDmlWqNKcyPJSbeE7yOv/COp/48fi4pIgSIJYq1Trkljn
hSVRXBCEmignqPgqzy8K/CInLKdOZb4gK9TkOA3F1ii2SnM1Vli4G5uRAzAkI1KMRDKiUFn6w1+/ebRhdcC565NfpX8XPPrb
wOj7W1OWV3t+ep/K7uv59uyFhXqdFSskIxRJvkhyRYorkZUytVAmpTLFUjRXLHJsZWmGZZ3Bnp/8uAFq3fH+1qPvdR7Z1XP
k/a7PP9yW+viXGdPLgQd/1vhZXz+3WC9zYpEWSLZSZqokWyOZSpESirRIMRWGq1K0RNJiiRLmaX6OlCm7wjzJFymxTEtF
UihS4jwl/qeiGFIokvxcWbg1z12Zpi7cLJ27WT55rXTqGnXqSvnSbSb55clNxBsPNpman+8GrGGH81DANrLNccANxTpsBz3EiAu
Jbfcc6LKP4EDMCsedaMwNhd5wHXKa+uHW3U4w7EFihKl3q/1AJxInWj9zg2E3OujBhr3IkB8d8sJxBxD2AJEO64jbedBFDPttI
wHbiBeNe7GEE4nhlj4/lghgQ044hgORgOuQHYwAW3qxtr1W84CXSDiMvS445rMOEaaQBxtxYoOEsddvCW2zj/iQcI9t2INEvU
DYDYRRyz5406eOjbtdYBQ3DziBaNB+wGoe6EATASTWAUW24gm3cZ8XT9iBkMfUF4DDXjiCtva64YQbigftB7rRoYA5vA2
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FyLjavQvAIe16B5NZhqMKUbzHkdktVCKaX50KOt6UZzRgUmlWBOi+XUaF4B5xuhvApKq4EjirakxpjSWo4q2scU5jGFeXSlea
zBfLSxLamypFRARg2lVPDhBmBMjRW01pwaSyuAlBIYawTGGsGchkgpYbnlJqtFC01ETodktXBGDeU0RF6L57RoVgsX9GjB
gCaVpqTSktfjk032ggbPqZAJHZbVgDkVPKm1TupsU02OY83Or9Z4Jg3Ely2OL5pc43rbRIvj+CrHRJO1YLAVmh1fPuE7vtY9br
CON9sm17iy65zJJ10frjKDK59svOexH9//cBuEZ3PHb09T127MX7s+Nz1NLlfWFBmyyFIlrlxkSZKT587l2yrJ05SwrKD08jFVToK
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vn7r61uLy8vlfJ7N5dh8ni0W2UKe2Yj85TbzHwR6+s0OuGKBLRW4Yp4tFNmywGIFx2qJo9kaX1394stzTzar9jzwzF8fsX+ptPz56
d63H3j+iYfkE8dPMLU6R/O5fLHIV766frPjxR2v/cPDfoX2wEO/ePL/+jHSCVy+er1eX2PZOldt1Bqrq4211dU1bmWtWGsUyjxda
RRovkRXWbbGCEgpBLiWeaE89Zu15IUiu74vWwfUBsuuMGx98xZdZCpCpF2ZqzJcpd7YwNRvGZ5+CwF1dW2t3ljlK+scVFiX



8tUVjm/QbJXjGyxf35zlCuxTWJcKT9lvTICF0e76YrW6+s1o3801avEbLTSbrePClSK93kOeL7MltsLyDZO56yc/bXWZ+j5+Y/Zg
T+KD7qkDPSc/7J4+0DW13x36+M3Eh29G3nb44F1vPvME1tb62vbtLz31zGvPPt++fftr27ZrMGjfe7unD3RN7XMc/431xAeuyBv
mgR//SDngGeMba0tFbrnILRfZxVw5X+KWS+xSns4VmaUcfXeZXiywdwvszWXm+hLz1UL54o38ua+WT19eOHdt8dLt4lji8yc6b
Q+2IRgx5DBOGtAgCfpc1uMWctSOjPZSJ7rxCZd+vNd41I6PmEC/GfT/0hV1EaMuYrSLnHQR4736sTetJ+1YwEWOW6GgE580
wyN2fHyveaqLHLciARsawDv6DDqPExvBtP2obpDsGCQ6h0jYZ8WDZmgYf+2wGfBadcOGjsM2yNONBqyaATvo07cP4J0DpH
bYBPr0Wg/ROYi9esiiGSR3HoJ39pl1Pivkp7TeXmLMrR0iOgb0kM8G+9GdfSQY6DYdc1FjViRgA4Iu8qiNHBP2oL3WKad+wo
QH9aDXqPXY8XEzOuKAgm4gsMd0VK/pd8OBXnKCAob0mkEXNOLoGLZ0DCA7PjZqBynNoBH02ZARPeCxQAE7FCS1w1
TnUDcyZtR6kFcOGtr7KNCD6wZ6DBNdeMDacbgHHLaBwzbtoE072IMGkZc/MHf2u+ARAzRi0B5xqA9bO/vJHQeduiE7NqbX
DTuJINXZ36UZfoec7DGMg+o+MzmhBwLgqx87IV8XEnzphZ7HnlFn5v5y9tLd85cXz1+5e+7i+g713JWFKwtl30T0h/c1vfLw9sD
jeLSVSCjxqBKLyJGIAg3JkJAUDovBhAINi3WhZl1EBETEQEqJJhVIXApHJXBahmTlSFws1LphUQmckKFCZn1UDEbFUEwC
p5RYXA7H5VBYpIlLoaQEijXpkmJwVoHNKrG4WBeXAFExEBbpQiJtXAZHxUBMrEtKgMjDnfEmbeQhdVIKR0S6kFgXlmgj
Em2ouSO0ZVe4qT0k6giLNQkZlFESERkyLQVPinUzzbqwCAiJtCeaOk+KNNMSbUgGxRRoRALNNOkiYiipwGJSJCaGwg9rY0
1gvBmMNeuiIl1MCoWkUFSJzUjhqBwJS8GIGIqKoagYEBInos1AtBnMKoiUFE3K0YgIjEvgjBybVxFZOZqWIxGRLilDBdVSSo
alpdicypCVkxkpPqfQn1IasjLyX7dZf7/NMq8ks1J8VobPK6hZBZWRkSkJlpWgWTn++XZLWklmlFRGQZ1qNc1vNSbk6FwLlZY
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gGk8FmKsC/KZNf12NEDu6iO1w4RmwA76nPiYzTBpRf0W1KeHPbsNx3qp41Yi6ISGewCPCRx0kiNvGI+ZQK8B9rrwEVI9hO
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4loJ6YLUf5QdMq2v3LNGtHN1EbW+orccma7UT8ixSYiYAolZBeOTET6AnFWQs3J8TkH4QMwH4H6Q8oOkHyQFLqBPRvkA
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/8+2PTx8Gv7/36P5PT58+DwRDXDDABoVRNcAuBCLzC+FAkA2F+WCIDwXTpd8hfpm9EA5HU6akSCwcThmaWDYeCvGhE
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RM9WgOfCITH16ZIV2ZAWXmbN1UadCj52hdl0M/bMLPba4wbdx4MG/DzoKid3dsM1mQcxZtx3HD8ClqsJXpb8J67IdOm/d92
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CT0tJ6blhF9J+xXkrIL0Asg0iMwpKR+A+wFyBqBmAfyWQn+rxDgLMXNKg19O+xS0X0n55YQPxP0gfqtMf6OEniuhvVLUD1
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P4vGspGYB1vHHsHU/zawtiatf0M1X30+Du06kM12k3VdTTRfZp6B1590Ux6NahDjzmNlMeAO7nqTjPVq63tIY99rKU8pMqpU
nQeP/52dc07dSd/w9N2hnayqJOsv/DG8Xeff/XU8y8a0erfapXdVNU5VtnN4j14/SVCcdHI+oykh0c7yPrzdO0FXf0lM+NiCReBdbJ4
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EDEjwoxoWRb1CMT5Wp4hATh7iIhI5LuRBExmBmBmSmAXZGqolJ+Qii/kSu+wTRXJZrwiAVr9RNPqdvAN/YuWHntl3lTvfQ
tZsL31279921+z9cv3frXuLBQlrYpyYTeSGXlErmk0mBmJ9NCuWpieyqsqbWXpPKp1OFUk1NKl1IJYup1E9Z39XEUHYxkymm
0nlBCHP5ZcF9CivSXG4pt2phl4XnQsgou5o2XcwIxV9rAiwIai4nIHzziUwhlSmu3t7kitnc3wtqKruYShfSuUXhYFIQ+J9/8PvzCeq
K0M5WWMrklzL5xWxhKVtYyhWXs4VVdHK+sFIoCvDGEnp3FZC02ssmzBPyy+nc8k8R3/xSprCUKyz9BFoS4l6FlRJ6cLWdo
LD8U534I3UxqbVrVGG0K/z5iHyuXumUXjyfzM0nVyEPJemdS2bnU7lEuiBkfecS+fvzufvz2blkVqAMziVyDxLF23P5H+5nvr+b
+u7mwne3kt/cSV+5nxn/tz+LDlTLn+OtBo+FcZlYb4NmqEE7bGK8jZzvjHnExPe26ofa1P1G2m0xDTdoBvh6e4txQs/2GWifhe1t5
Afesk62agea+P5Tur5W1q1WdDfwvkam10T4mg2DOtzFkh6K9RrYXj3hYvAeLeqy0AN4XTdHepp0o1Rdl4Z2GxmvGetpUfuMuE
Nf29lAea18XyPrNSrtaqzntddOPbVl//HqsybjkJ4f5hkfX9/dwLgNZI8etetJN67q1NA9Zw0DFsqhVnVYOZdZ5zPpeps4XzPna2DdJtJ
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dlOBjIDYEqcYA5SigHCqrHSmvGymrmSirGS+vGxLXDItqJkHlKKgchbEpOROU00EZFZbRYRifLK8LwWQIZiZE2Hg5OlmOj
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5F0kMrzh15q5ehLWtzVpO61kK4m/YgWt5/S9J7R9beofeq6S418r5awW1hvq27QxPooRaeJ8zXqB/S4rV07aMAcOtxpZtwtuj5eca
mB9DAKmxp1GUgPr+w2kk4T4dLXdbdphsk6m7rWZqyzmVG7RnnJwjitZA+vumQg7c28r4HxWimfpr5HrXBoaKca7eBqu41sH1
d7wYzZ+fpu5sQ55vh5Rmlj0B4r47MQPVbK2cB5TdWXdDUX9ITDjDv56k4D5eUpF4fbm9WeVlW3vvqjBt5lYDwM2qNnXGbC
yVSdb0Lt7ajdWHveStlaOVcr6zYRdhNma9H2qVm7hXPpqz7UV53X13W0afqMaJdZ0dGOO/VVF7DDv29hfe18v7Gu4xTlfkfb36
DsbK7vtpJOE+tuIF1NzAChtPG4s5HqNdTZWvGe05peq9rTwnlbebu4/I33ftN55bt7n1299dmVm19+c+ezKzf/8sW1T7+8/rcrt/70+Y
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RAQgTLsSCAh6WUH8IDMOWHyJEy5ThAjsPElIwOVjABhAhK6SmIdMJ1zGbkyJO7fw8eHUOwKZiIyNgwzEzB5BRCTUlpP0
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XYml0rnSyFQ4YlQ2ZbNLmYzJZRgUQjxZjKr8aUSRDCTKWYyBeG9XYgHr93bLJV63EqKmMkWM5lMLp9JZ4vZ4sOVhw8
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U1IqUEFPyZhRAOuSKl95WiR6bNOb4JGJfewYhIcRNgQxYyA+CZF+KTkFokEAmwBxpwx9YxOw7bH1+rIX+iqISSk5IUFHJ
KpRsWK4vHYUrB8DlJMSlV+EhQAqCFDj5aqxcmUQJifFyikxGoKpAEAFQcKPYEGICILEFEyGK9juStWLG8rBjXtO76/2PkP5
DpCdSJ0bUowiWL+obqiSGtnHjMK4T6J0y9BBKTopoyZldFjKREAqDJAhOTu1n/MdYLSSV/au33Z8J+J6Fg9V0iGYiEBUVEqH
ICKCUHGEnpVzszI2jtARiArDdEzOR+Wa6UpNBGFmZGwUIkMgFQKIMEDFQDoswuMgPSPl4lIujrAxmInCzKycjyGMX4ROl
tVHQSIOMyExGQGYaYQPS+g4wsZl6hmZZgbiZgHuMqj+o1TziZT/RKqOSciYhIqIyGmYC0uIKEh+grBxEREsV4YB/BM5Nw
OzYQkRAOkpgIqJqFkREwWYmJSPgExQQo0i1DvSqsqtkqfXbe665JhL5L69effHm3d/uHHnzv2FZCo/v5BJJLMC1SGRzAotb4J
wJpJZ4R11FZyUEdaixXSmkBKQ9IIbyRTT2cWFZC6ZLuSyS9nMKnqwhOHN5ZbT6cLa3DhfivgKyr1aWr72tv+olAqz30y2mMn
kM+n8ysOHt+4tdLuc8T/OLi89zKWW5gVMfwnPtLrOW0xlC6lMIZ3J5/KLudxiJlPMZoqP4JOW/6Ga+nMI6srKSr6wVCis5PLL6
VxRyCIJj2xhKVtYLiyuPOpBHx3zCmZU2FoXiivFpZV0bjmRXkznlhPpYjJdFEJJpdB2CZkhPNaWoMtrVKNcIl0QOmcyuSWhiG
0hVRCIgILiCrIqiG7pkKbkYteuUQvJzGL6pz7UnAD4FQT1QTI7l8rNpXJ35rN35/PX7qevXLv/zc3E17dSX12b++ragx/nsud7xzZJ
XqtBf3+m1d+k6X/LPPbb1uCbDRNnm6Za9cNtxtEGzYCV79eRjhbtQAvf38oPtDGDBqoXre+0MJ63DCPNrLcBd76jG21i+sysr0H
X36D2tpmGTJTPgjnbNN5mvp+vvthI2Vp1vU2s5xQzyKscWsrdSPnMpI9DnZzCjtd0sqiTR10G0mfVDFhZbxPjNVEennSZ+f52fsC
I9Zg4t5VxNai9Dep+M93bohnQK50W2sWputSkr0kzbMR7TJzTxLkb2T4L08cpuyyYXV/dpa7uMCrt7fwAr+xsoBwtmj4j6jjF+t7V
D2lPfNRCOdpZr1Flb2Y8b2uHzPVdemVnA99roLwmdkCNebSYS4c6dYTTQLpbuL4m3HlG7XvLPGJkXGZdr5b1sISLUdrN6kF
MYaMJe03N248/JX/lRQtTdV6r6NJjNk7VzSu7TaRLR9uJ+gtWynOK87SR9jOaPiPl0mF2M2pvoNzNjOctw7CVcVlxu1llo2o+1hI
OPeXT4a4GlaMddzTi9jbe26bpoxQXt5dVrd/4PFb9Tive0XzsI0vVRSPhMKK2BkVHO9p9hnaYsQ4r57TyHiPpMBMOC+Voplzva
gethEOHdltVPa1K21nW2ULYWrgBM9NrqO80KLsNmKOFcbfzvaa6TlZxUafpkkEn3n+/6+r39z+/evuzq3c+vXLr86t3rnx778uvb3
365c3/+ecfjtex5et2/KqiZkzOhWR8UMaE9mmm5MyknAruY8ZALCClJyRYCCJiMBUF6SBA+EFyEiAmJbgfIIIIFYCoEEIHYGo
KoSYRckxK+qRYN1R3rux4D1w/IiP9CB2r1Aak3HgF54NUtvKqPhgdk9N9oPKCVPHqZkj05LZ28MjIfnYSooII1wth58CqfxUdP
Q8c75HWDckxO1DzLnz85e3w7i0768sOvCc62imp6Qfr+8D6vgr0I+jYb0WvfSB5wyWtH4KwcTE+JSaCEDMlIcbKlMN76ibFaB
RmYjAXhqhxAB3fqwyIyXExMQ5S5+T1L26FwKd2WaDDH8HVHUCVG64bhJQ+oK4HqmvafpDf/qy57FD109ArG8qVG6EPR
MfHKugJKTUqJVyI6lfgcVPZi/ieZ5/bhex8emvNFqivEg1AaBDEIwgdgokQREQRKgZTlyvUcYQOA/isjIvBTEzKze43xCu0EYSJ
wuQMwkQBalaqnpZyYYCMAFQEoKZhblrKxWVcFGFjCDMt5WblfBRm/OWqkEgVBcmQhIqAzDTCRwE6ClCfSDWfwJpZgI
uVUzMAOw2pZ6V8HKT/o1L/R0QzC6pnYT4OMREJeRnh4hIqClBRiJqB6U+k6hjEREB6upyaFtEhgI5AbBzkIjAXFJNTImJIzry5
v7Z84y4JKB2dCNy68+D6jXvfX7/74437d+8nFhLZkkNNZYoLyaww702mcul0Pi1czqxeT+RLm85MbrF0uFga6aWyi7nsYiG/LNR
L/0TPzy7lcsuP3phmc4vZjOAs84J+CyqbyRbzhSWBl/eTT80UM8WVpYcPZ2dmj70kP35w1zPI0+3tlnShmM4vpVYrboqpdCElnD
4WltKFpVS2kM0VsrlCPrckxKbSqcLSKjf//6eCuparWll5mF9czi2uZBdXsoXV7G42/xOzN19YzhVXMrmltVa8lbwgsYvCpHf5f3tl
XogEL2XX0Mm54kquuJJbyyIJsabSDfKjjX1re/V8OlPM5pdXy+XX6JQlL1sSzkfTTKU1aiq7mEwXk8liMlVIpvILq0DBxUR6aS5
RnEsUE6l8IpmbT2TvJfLX7mWu3li4ejvxzZ2Fb27Of319/vPvH3x5Y2H88n+VPXPyjepTRoO3WTPYrB1s0Q9aaLdV09duHj1rHH
27YaLFNKQmbC2GgRZNbzPnOaUZPMUPt6gHmnWDVq63VTfC1nc30r53G/2N6j4zbm8x9Fs4t550aQi3FnMYVfZGwtNIenhFJ
6vsNFCONuOoifQ180NmxseiDh7zWLXDPOU8axwz054244jVMKzVDrSYRvWYnam71MD1GlE79saHZq63QT+oo5wsZlMTP
UTtBR3a06Qd0DNuHe1rZPu5+m4d0XOG72sh3Q2M24LaTvP97doxM+NuN/gatL0avKeR8TTQXl1VVzvrNDFODeahqz5soh18X
UcT525lfE2Ys4W2n9L3N6oHrGxfE9dvJrwW0tekHtAo3c3qgVOavga0S1vT3aYbMbBONe6kFHYedVBKO66w8aT76LFTv9gofv
4QrkUv0McusApbI9NnQHtMdG+Ttve0wduq7mOrPtZjXbyqk1d5DLhDW39eV9fVTLqaNV4z52mm3e20t5FwNHNeM+tWKzvb1
b6zfK+m9mO9ssvMeVCqa69csXnngZOvNjfgXW2UQ1tzia/uaGN7ddXntDXnG6gei+JSs6pbr+jgazq0aI+V9lowpxXtMalsfPUFY1
1nY323Ge024j1mpcNU092Mu1tJV4vS3kq42rX9DaibVXQbzW6pvPa933Z88/3c51fufHH17qdf3frrl9e/+u7eV9/d+/yrG59dua3E9b
sf3/IOfGIUYsZBehKmpiBiAsDHxKgfJvwgHgSJqTJlSIJFIcIvRsMwFZUyAZCcFGMhiA7C1ES5KgQQQTnbKyXe3XmY27yP3b
n/8Lq98D9vrFy3Xb19vx1RDECqLrhOt/PZV9bt2ff4tuNPiU7tfLELqj0nq3t5o1j8xJY26MjIPm5cxnZJUWbHs/vX74Ie31zx5DZ8Z2
XHAbx158uSx7ft3Lpn17a92zdtlzy2mX5a3r0fe1v0unKrvHLDzp2PbxA/sfnEFvh3cNUQhE8AuB8kp8T4hAibEKlCMBmGyRhCh2
E8UKYIltVPiJTjIN4prq3dJNuzbvueDTsrnt6zb9Pe/RvLDj8tsWx7xlZZ/y/g8eee3Lt7w45t67bsWr8d2VJe9uTW45vAi0jN0H7qA3nt
ya3SPeu27nxq67bHN21Zv3X701tPbpO6EGUEoqIQ7QfwSQANIWQQwmMyZrZSM1PBhyBqGqZmITIK4n4xGgSpKMJEQXo
WZqfF+LSEjANUHGLjUj4CqyOIOgTQYYiJIExMyobERFiEz4JcHKCiYiwiwYUpbrAMjYiIqIiIg3QMoOIQPStVC6SkGEBNQ8
xlKTcDMX+Uai9D6ssIFxHjoTI0UoZFxWSwHAuUocEyNCwm4gAV3YtGyvEIyITEVFRM/7HSEJNpw1I+AnNjBzQayaubHtsg2
3fgv/6fP9+5u/DjrQc/3Hzw480H9+azq63jqXwqlU8ms6lkLp3Kp5K5bKaYSRWEIbCw1BQM5dpBy1Kpvm3NvxazmaJwDJNKFz
LZYnqVqFNM5YqpbKFEgRCyQkJGadXyrn3xdDabKRTTuWImV0yk88nM4srDh/eTqbf/5e2DwLqOhoq7k8x/X1S+XPZP7e1Nx
eWlTGExkcknMvlMfjGXX8rlVrJZIQy1WFrQltgRufziz7BK/YcL6uLSSjq/mMwVcosr2cKSEEoqrMWOBEuayS9lHukWKC4+LC
yu5IrC4PenHerah0I6aZXfmBNqUNcoDY861FIp/Oq1stCZsPY8nSmusR2W0mvQhrU40t/f0jx6PJNIF5LJ4vxCLpkuzK/uYhfnk4U
HicJcojCfyCeSuYVU4V6i8MOd1FfXH3xx48GX1+9fvf7g6o0H395N/efn16SH6qDnqNZG3y9bJn/VEmw3DL5tHWvXDVh1ve3m
oV81Tb1nnWhW+7Ro11nDcAPhOMX73jaOvW2cbCA8jZS7TTOgJxxqpe2MfvSscdRMOFoot5Vx86puI+HW4U4D6WpU91podx
Pbq6uzqasvteiHNJyPru9p5QbNrE+NOxupfj3uNjLuBs5jZpwNaq+RdrJ1HY2kx6i0mTGHhXDydR1czaU2tr+Z9FlRZyvX38j0auu6
Wpi+Rqa3QTPQxA00kj4L5WlifW/qh5tpt5Gwm3BbE+HQ1XRYiJ5Tmj4L5W1k+3ToJR47z9T8nqr7HY116cleI9phpbvfNAy1adw
msstAdJw1eps5dxPf36LrVSs+1OEdJq5HefKXVa+f5VT/2qL1UrUXydoO5cnfvnzQcOh53cnXW1jlv2pxm460G9jugweZx5/eC1Uc
qzn5S6z+nJqxc8oO5YkPFdUfH3n5rVcO6g5U0EdfbNUTdrTq/foTv2szDDayHuLYRR3uY2oumvHONq3zHUO/RXGp7rV3ZAgJI
FVyqaLmjbOM4oKRcKpO/lr+DL55b+XmHYhUWru/kq46+iu6qquh3tFIumjFJTPrNZCOFmX3aUVnS31Xs8rerPYYVF0ttKeN68
WPfsBWXbIS3rcNwwa0U6vqbKQ9uuqLLZT7rK6/jXCeob3thiFW0aVR2tTEBQCpfuf9ji+/ufunz37865c3vvjm9t+u3Pr869tffnvny



6u3vvr6Hk6a9jyx7T15dUDOT4L0OICFYNoPEhMSbArAJ0XoVJkqApBBMbb6AIiABA9B1JQYCwNkSIyHxHhMQo6LMbcMx
56W7/nFph3rt+zZsP2Z3dBzu8DDT5W/X1nXuOelF57au/MXG+ANO/dtKd+1YeszT+56t+zwh/vqX90CQk9ua5K81neAPYfUH9sI
b39sE7xlz75toq1PbXp9p/SDfcq3xG/Ulj8n2lq2af3Wyi2iml2VLeBhjeglYN32XY9vfH675CT03Atl0t1PbD6+XtKDKINSelKMBiD
CD+JjZfUxGTNTyYdhKgJTMQkRLkfDUnoUxD6WVFVvle3dsnvnlt37dwLP7gLLtuzeun7r4adF5/bVtkFvgBt2b9uy44XdyJnn61r
3nQQ37xWt334aPvL7ytpXNwM7ntj4Srm8QX7MjLx+WLR/19M7avfsc1ZgfoSOwmxIxkQr2YiUilewIZCIIWxcysVl6pAEjwBEF
CSDIjQoxiMAJShfTIzFJUQMIOMwOy3j43JNEGL8EioM0yGICgB4GCDDYmIW5i7D6mmIioHUDMJOw5wwzp0BuRhIhyREF
KKFy9cZmP03ueayTB0FqBjIfCLTzgDsLKSeBplZgPl3kJ0RU9NiMlaGT4vIaRH5CcBExUQUoIIiYhriPoE1/1ah+6RSP7vPEEP4a
KXW9RynFB3csG4TxWl+vH7nhxsPvr/+4Nqt+Vt3Ew/mM8lkXqASlh7pVD6TKmTShZ8WmT+RBQXqwhpCZ61kTdiylerbstliK
pNP54rJbCGRzqUy+VJl26Oxo1UdzawuaBfS2VQyl8sUU9lMKpd/+PDhJ//5v15+/UDd80/+10cnMkP193tezDhf//NHNc+L/q8LFz9
YWl5eSGWT6bxAFc6ki9lsCTFRfCTTKsjHz5H4/ceOfJeXV/KF5dziSm5xJVtYFvALa2pXsqTLueJKprCcWbucyRdWcoWlbH7xk
SDSKnew9Lz0V5ncogDyXSUO5pcFDKHwPCu0wGcXM2s4w8wjr8yskvSLyUcivgKn99Eqt2SmuJDMl25jkuliMr2USC8upAqlrt
OFVD6RWUykFueShblEfiFdvD2f+/Fu5ptbia9uzH1xbe6r6/NXbj34/Po9VHMKqFQZdT2ndX1nzSMGztXAut7VDJxS+9qtQ22mg
RbG1YDarai9ifWaCVcT7TFjtkbS1UC4mxnvW5bRs+aRFk2fiXC2awfO6IfaNH1ndMNtmkGdym6lfRqVzcr1GkgXX99pwly66i7y
9Y94zIGr7ITCZia8ZNVFtt6mqe3RoS4d6mjk+yyk00q7rKSrHfM0kZ5mzaCWcOpxhxntMdXbGtXeJsMgVdepw51GwqmpuWjBH
EZlD6+0N7H9GpVdq+pupjxtfF8D1tNGebiaixbMbqq+cFbd264ePM2PNjC2wy8by8oPb9n67LpN+yRwLaV4/4y+18TY8Kp3D8h
ObtlRuWvvKzVvtNEn/5WuOaclzleASgg4DsCvb90tf3KDeNeuF08cOaVjuhji/fLylzZsAtdvhNc9De8Vn8BU5xTVvy8X123YIt2wb
efTW8Tr1leIYAVKXnjuGeOu3Yf3SI488bTsn5/c/U9Plm/b8Xp93YeHDul3bT/EE+ca1B4e7Tly5MzOna+88aK5zdzbqvWpjr65bcd
zv9gEbhO9vGm7/KkN8OuvNll578FK3WPrxRu279q8U/LEZvCfN0ilciNV29VC2qyqbhPu0mNOA+NqIR2/MQy14j1WRWcT1dP
GuJtQexPl1qtsaqXNTHibKJex5sJZdW8T7dLVXTzL+k5zPvWxD5oUnaf0gybO18L1NWocYEXNm7+68PWPD/7yxbVPv7r+2dV
bV76/98XXt/721bUr39z5019/PHqCKHtqx78+h0b36SNSdUTO+gEqCDF+iAohzJQEj8D05UptUIQHytGgGA+IsMm9Sr8YC4HkJ
IAPg9gkTEYgOijGh2G8oezl3eu2iraUaeDDH1equivxD6GaU5Ijsqd2lW3YoQRfPLWvumXfSemW8m2PbWwSH/7gAHp4Kyx+fK
u+/NCF/Wj9VvnudVsO7AKbD1Tp5UfEG7af2CW/sE/pQVQXn8Vf2oFsemqzGnzZ/iz5m4q6AxvKdzy1rarsmabKY5bKN17djWx7
YuOxbbB7HzEpQkMQEYJJP4BOiJRTEiwE0TG52o8wsUpNGKTCABmHmQmYuPAc/upuWfnGnW0HTna/SLdVngQ37D6yXX
rpgOpN5Lh0/S75+p2/qawZf4b7EKl5YbMEfmpX877jRvkRaN32V7YAHz+Dxp7Tjj2jNoheFT+1s3ab3C1DpxAqDlBhkApAZFTK
xBEmCpBxmIlDzDTCxqRcXKqeQfiohIoB5AzEzErVMZiJw6vdqBGQjMBUBKaCYiwuU0ekrF+C+0VoBKRCEiIMUJdlfBykp2
Hu3yr1MZCNgmxcwsQANgLREYieFtauEH0ZUf+bXDMNsxGQnpFq4hAXk7CzEP8JxP8R5qclVExEXEa4y4j6MqKeBuhZkImD
dBSig2I8BtCXIS4uoaZB6rKMj0q5uJyP7dNdepZ6abv0qfVb287+yw83Fr798f4PN+auCS1vyXwqubrOTAoj32QukcwmEllB59Yav
wslWS0Vhj86CBQ+uZZdWtXOtBDcXdPRdKZQWpr+XTFqKp1PZXKp9MpCYqmwtJgt5j8+98GzyKZfcdCdfjTlPXav+9UHl16+
33EwOVAb/X01BGz59//892Jxee2bKWZyhVIb66O7WOEbzuYWc7nFf3RP6j9WUIvF5Vx+KVtcyRZWcqvxXaGXdJXhIMSOss
XlTHGtkW112r5U+N+Xqf/Hpc2ywNFIZvKZwirnIZ1dFHBImVXsw+ogN7f2GcFiCupbspuloK9gT0ufEcT17xiEyUxxLpF9sJBLZ
1cS6cW5RH4+VZjP5OfTuYVMYSFZEBpmHiSKP9xNf3s7eVU4Ob2V+eJG8vv5fNt75zbufFGjszWYhk+rB84yPgNhb9H0nuZ87
ZreZq331+2Bd82jbbSnVd3XrB3gVLYW/VAb5z2rGzJhjrP64VOavrfNI62c76xxuIn3msgeM9HTwvdbaa+mvqfFMNyg8VkopxVz8
MfPN2LOJtLNVl3QqhwGldvKDhqYXh3m1NXbLXSfFve0q0esuNdUYzPV95w2jjdSPi3p4kmXmfYZVT0NhMuMOw2kXUf16D
R9aO1FHe7Q1XdbaA92/CMz29vED5oYbwPtbWN8zZy3kXC2U74mrr9VO3iW9zURDp3KdtYydPywdf0W2dM7ngFkNSL5ySe3
7nvuAHu2ceD5Z7X//ITkqW3gnspXNpU/v/7pitee12lV5+uOvbOn/NXHNux9eqcMPnCiDH79qW3SrbsPkugHR15rfGIdtO8Zolbx/s
FDrfufayUIR63io30HDTvFL23YvrdM8hxSWff8q2aF6sKLBy3rNyJPbgYhedWJE22HDrUAcs3hk3

Suggested Activities & Best Practices
• Bonding Basics Activities
• Water mini-lab
• pH Scale diagramming
• Molecular Modeling Lab
• Biomolecules Poster Activity
• Enzyme Lab
• Cells Alive! Webquest
• Phet Simulation Diffusion
• Egg Osmosis Demo
• Cells Introduction Lab Microscope
• Photosynthesis Virtual Lab
• Photosynthesis Graphing 
• Life: Plants Video Clips
• Cellular Respiration Virtual Lab
• • Research and present the contribution of African-American biologists to science and society



• Research and present the contribution of LGBTQ+ biologists to science and society
• Research and present the effect of the Holocaust on life science
• Discuss the effect of global climate change on Earth’s environment

• Cell Respiration Excersice Activity
• Mitosis Simulation
• Mitosis and Cancer Virtual Lab

 

 

Assessment Evidence - Checking for Understanding (CFU)
Assessments Generated using ExamView Test Generator and Test Bank from Miller/Levine Biology 2017 
(Summative)

Common, Department Quarterly Benchmarks (Benchmark)

Oncourse Assessment Tools (Formative)

Do Now/Exit Ticket" Activity (Formative)

•    Admit Tickets     . 

•    Anticipation Guide     . 

•    Common Benchmarks     . 

•    Compare & Contrast     . 

•    Create a Multimedia Poster     . 

•    DBQ's     . 

•    Define     . 

•    Describe     . 

•    Evaluate     . 

•    Evaluation rubrics     . 

•    Exit Tickets     . 

•    Explaining     . 

•    Fist- to-Five or Thumb-Ometer     . 

•    Illustration     . 

•    Journals     . 

•    KWL Chart     . 

•    Learning Center Activities     . 

•    Multimedia Reports     . 

•    Newspaper Headline     . 

•    Outline     . 



•    Question Stems     . 

•    Quickwrite     . 

•    Quizzes     . 

•    Red Light, Green Light     . 

•    Self- assessments     . 

•    Socratic Seminar     . 

•    Study Guide     . 

•    Surveys     . 

•    Teacher Observation Checklist     . 

•    Think, Pair, Share     . 

•    Think, Write, Pair, Share     . 

•    Top 10 List     . 

•    Unit review/Test prep     . 

•    Unit tests     . 

•    Web-Based Assessments     . 

•    Written Reports     . 

Primary Resources & Materials
Prentice Hall: Biology

Kenneth R Miller, Ph.D. - Joseph Levine, Ph.D. - New Jersey - Pearson Prentice Hall, Upper Saddle River - 
2014

Ancillary Resources
• PearsonEasyBridge.com
• Chrome Book Projects/ Research/ Analysis
• Google Classroom
• On-line Databases via Media Center

Technology Infusion
• Phet Simulation Diffusion
• Webquests
• MS Powerpoint
• Google Drive
• Prezi
• Khan Academy



• Ted Talks
• Bozeman Science (Youtube)
• Windows Movie Maker
• Time Lapse
• Local Zoo
• Wikipedia
• Word Cloud Maker
• Memorylage



 

 

 

 



Alignment to 21st Century Skills & Technology
 

 

CRP.K-12.CRP2 Apply appropriate academic and technical skills. 

CRP.K-12.CRP4 Communicate clearly and effectively and with reason. 

CAEP.9.2.12.C.3 Identify transferable career skills and design alternate career plans. 

TECH.8.1.12.C Communication and Collaboration: Students use digital media and environments to 
communicate and work collaboratively, including at a distance, to support individual 
learning and contribute to the learning of others. 

TECH.8.1.12.E Research and Information Fluency: Students apply digital tools to gather, evaluate, and 
use information. 

TECH.8.1.12.F Critical thinking, problem solving, and decision making: Students use critical thinking skills 
to plan and conduct research, manage projects, solve problems, and make informed 
decisions using appropriate digital tools and resources. 

21st Century Skills/Interdisciplinary Themes

•    Communication and Collaboration     . 

•    Creativity and Innovation     . 

•    Critical thinking and Problem Solving     . 

•    ICT (Information, Communications and Technology) Literacy     . 

•    Information Literacy     . 

•    Life and Career Skills     . 

•    Media Literacy     . 

21st Century Skills

•    Civic Literacy     . 

•    Environmental Literacy     . 

•    Financial, Economic, Business and Entrepreneurial Literacy     . 

•    Global Awareness     . 

•    Health Literacy     . 

Differentiation
Provide Study Guides to review cell structures and functions. 



Differentiations:

• Small group instruction

• Small group assignments

• Extra time to complete assignments

• Pairing oral instruction with visuals

• Repeat directions

• Use manipulatives

• Center-based instruction

• Token economy

• Study guides

• Teacher reads assessments allowed

• Scheduled breaks

• Rephrase written directions

• Multisensory approaches

• Additional time

• Preview vocabulary

• Preview content & concepts

• Story guides

• Behavior management plan

• Highlight text

• Student(s) work with assigned partner

• Visual presentation

• Assistive technology

• Auditory presentations

• Large print edition

• Dictation to scribe

• Small group setting

Hi-Prep Differentiations:

• Alternative formative and summative assessments

• Choice boards

• Games and tournaments

• Group investigations

• Guided Reading

• Independent research and projects

• Interest groups

• Learning contracts

• Leveled rubrics

• Literature circles

• Multiple intelligence options

• Multiple texts

• Personal agendas

• Project-based learning

• Problem-based learning

• Stations/centers

• Think-Tac-Toes

• Tiered activities/assignments

• Tiered products

• Varying organizers for instructions



Lo-Prep Differentiations

• Choice of books or activities

• Cubing activities

• Exploration by interest

• Flexible grouping

• Goal setting with students

• Jigsaw

• Mini workshops to re-teach or extend skills

• Open-ended activities

• Think-Pair-Share

• Reading buddies

• Varied journal prompts

• Varied supplemental materials

 

 

Special Education Learning (IEP's & 504's)
Students are provided with written notes and digital copies of presentations, as well as hard copy and digital 
textbook access. 

•    printed copy of board work/notes provided     . 

•    additional time for skill mastery     . 

•    assistive technology     . 

•    behavior management plan     . 

•    Center-Based Instruction     . 

•    check work frequently for understanding     . 

•    computer or electronic device utilizes     . 

•    extended time on tests/ quizzes     . 

•    have student repeat directions to check for understanding     . 

•    highlighted text visual presentation     . 

•    modified assignment format     . 

•    modified test content     . 

•    modified test format     . 

•    modified test length     . 

•    multi-sensory presentation     . 

•    multiple test sessions     . 

•    preferential seating     . 

•    preview of content, concepts, and vocabulary     . 



•    Provide modifications as dictated in the student's IEP/504 plan     . 

•    reduced/shortened reading assignments     . 

•    Reduced/shortened written assignments     . 

•    secure attention before giving instruction/directions     . 

•    shortened assignments     . 

•    student working with an assigned partner     . 

•    teacher initiated weekly assignment sheet     . 

•    Use open book, study guides, test prototypes     . 

English Language Learning (ELL)
Students are provided with glossary in their native language. 

Spanish speaking students may utilize Spanish Edition of Textbook for in class assignments. 

 

•    teaching key aspects of a topic.  Eliminate nonessential information     . 

•    using videos, illustrations, pictures, and drawings to explain or clarif     . 

•    allowing products (projects, timelines, demonstrations, models, drawings, dioramas, poster boards, 
charts, graphs, slide shows, videos, etc.) to demonstrate student’s learning;

    . 

•    allowing students to correct errors (looking for understanding)     . 

•    allowing the use of note cards or open-book during testing     . 

•    decreasing the amount of workpresented or required     . 

•    having peers take notes or providing a copy of the teacher’s notes     . 

•    modifying tests to reflect selected objectives     . 

•    providing study guides     . 

•    reducing or omitting lengthy outside reading assignments     . 

•    reducing the number of answer choices on a multiple choice test     . 

•    tutoring by peers     . 

•    using computer word processing spell check and grammar check features     . 

•    using true/false, matching, or fill in the blank tests in lieu of essay tests     . 

At Risk
Student provided access to digital learning tools via EasyBridge platform.

This should include virtual labs, presentations, videos, and practice questions.

•    allowing students to correct errors (looking for understanding)     . 

•    teaching key aspects of a topic.  Eliminate nonessential information     . 

•    allowing products (projects, timelines, demonstrations, models, drawings, dioramas, poster boards,     . 



charts, graphs, slide shows, videos, etc.) to demonstrate student’s learning

•    allowing students to select from given choices     . 

•    allowing the use of note cards or open-book during testing     . 

•    collaborating (general education teacher and specialist) to modify vocabulary, omit or modify items to 
reflect objectives for the student, eliminate sections of the test, and determine how the grade will be 
determined prior to giving the test.

    . 

•    decreasing the amount of workpresented or required     . 

•    having peers take notes or providing a copy of the teacher’s notes     . 

•    marking students’ correct and acceptable work, not the mistakes     . 

•    modifying tests to reflect selected objectives     . 

•    providing study guides     . 

•    reducing or omitting lengthy outside reading assignments     . 

•    reducing the number of answer choices on a multiple choice test     . 

•    tutoring by peers     . 

•    using authentic assessments with real-life problem-solving     . 

•    using true/false, matching, or fill in the blank tests in lieu of essay tests     . 

•    using videos, illustrations, pictures, and drawings to explain or clarify     . 

Talented and Gifted Learning (T&G)
 Students lead class implementation of dialysis lab. 

Students design, execute, and report on an original hypothesis. 

Students perform experiments related to photosynthesis and respiration.

Students create 'bottle biomes' to demonstrate knowledge of energy transformation. 

•    Above grade level placement option for qualified students     . 

•    Advanced problem-solving     . 

•    Allow students to work at a faster pace     . 

•    Cluster grouping     . 

•    Complete activities aligned with above grade level text using Benchmark results     . 

•    Create a blog or social media page about their unit     . 

•    Create a plan to solve an issue presented in the class or in a text     . 

•    Debate issues with research to support arguments     . 

•    Flexible skill grouping within a class or across grade level for rigor     . 

•    Higher order, critical & creative thinking skills, and discovery     . 

•    Multi-disciplinary unit and/or project     . 

•    Teacher-selected instructional strategies that are focused to provide challenge, engagement, and 
growth opportunities

    . 

•    Utilize exploratory connections to higher-grade concepts     . 

•    Utilize project-based learning for greater depth of knowledge     . 



Sample Lesson
Unit Name:Cells
NJSLS: see Standards below

Interdisciplinary Connection: see Standards below

Statement of Objective: SWBAT research a noteworthy African-American zoologist and present his/her 
contribution to science and society as a small group project

Anticipatory Set/Do Now: Entrance ticket (MC&T/F): review of research techniques

Learning Activity: group research and oral/multimedia presentation activity

Student Assessment/CFU's: Entrance ticket, observation of research/visual presentation techniques using 
teacher checklist, rubric for presentation

Materials: Chromebooks with Google Classroom, posted lab activity worksheet, posted Use of Microscope 
refresher, microscopes, various slides of muscle tissue, sketch paper, pencils

21st Century Themes and Skills: see list below

Differentiation/Modifications: see list below

Integration of Technology: Chromebooks, internet access, Google Classroom, microscopes

21st Century Themes and Skills:
• Small group setting and instruction
• Preview content and concepts
• Group investigations
• Multisensory approach
• Behavior management plans
• Project-based learning
• Open-ended activities

Differentiations:

• Small group instruction
• Small group assignments
• Extra time to complete assignments
• Pairing oral instruction with visuals
• Repeat directions
• Use manipulatives
• Teacher reads assessments allowed
• Rephrase written directions
• Multisensory approaches
• Additional time
• Preview vocabulary
• Preview content & concepts
• Behavior management plan
• Highlight text
• Student(s) work with assigned partner



• Small group setting
Hi-Prep Differentiations:
• Group investigations
• Independent research and projects
• Multiple intelligence options
• Project-based learning
• Tiered activities/assignments
Lo-Prep Differentiations
• Exploration by interest
• Flexible grouping
• Goal setting with students
• Open-ended activities

LA.RST.11-12.3 Follow precisely a complex multistep procedure when carrying out experiments, taking 
measurements, or performing technical tasks; analyze the specific results based on explanations in the text.
9-12.HS-LS1-1.LS1.A.1 Systems of specialized cells within organisms help them perform the essential 
functions of life.
9-12.HS-LS1-2 Develop and use a model to illustrate the hierarchical organization of interacting systems that 
provide specific functions within multicellular organisms.
9-12.HS-LS1-2.2.1 Develop and use a model based on evidence to illustrate the relationships between systems 
or between components of a system.
9-12.HS-LS1-2.LS1.A.1 Multicellular organisms have a hierarchical structural organization, in which any one 
system is made up of numerous parts and is itself a component of the next level.
9-12.HS-LS1-2.4.1 Models (e.g., physical, mathematical, computer models) can be used to simulate systems 
and interactions— including energy, matter, and information flows—within and between systems at different 
scales.
LA.RST.11-12.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases 
as they are used in a specific scientific or technical context relevant to grades 11-12 texts and topics.
LA.RST.11-12.5 Analyze how the text structures information or ideas into categories or hierarchies, 
demonstrating understanding of the information or ideas.
LA.WHST.11-12.4 Produce clear and coherent writing in which the development, organization, and style are 
appropriate to task, purpose, and audience.
LA.WHST.11-12.1 Write arguments focused on discipline-specific content.
LA.WHST.11-12.2 Write informative/explanatory texts, including the narration of historical events, scientific 
procedures/experiments, or technical processes.

 


